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1020010036933 #^ Qx}- 2001/10/10 

7}^b *h£3l ^1^1 ^^IM 7flAl5lcf. f^-sJ-Al-s)- ^Sl^KS: PECVD 
#7flb 7l^o] 3*]^ ^ ^-§-, ^s)- ^(N 2 0), 

^ ^ #s}^^> ^7]-^ PECVD #wHH E^AVsri- «|- 

^ <?l^(insitu) «o^^^- ^^l^>b w]-^^, 1=1 

£ 2 
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\ 

1020010036933 #^ ^^1-: 2001/10/10 

^-fr^-i- tHtt ^t£^1 ^ fj-fj {METHOD OF FORMING 

SEMICONDUCTOR DEVICES HAVING SiOC LAYER} 

€ ^*H*-<*f| ^TIEI^O]: ^ I£efl7|AE ^7} ^5]^ 5"^ (footing) 
^f-g- q-El-ufl^ ^^D]^ Af^lojcf. 

£2 ifl*l £4^r <g ^HH A 7fl^ 

£10 ^ £13^r SOG MIS ^sKtsf ^Z)^r ^g^Kg- ^<5Rr ^ 

100: 71^- 110,111,210,211: ^3^3?- ^e)-^ 
113,213: W-tl-s}- ^zl^n sfl€ 120: I£^liI D -} 
123: iSEflxliEu]- 12 5: ^1= 
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1020010036933 <Qx}: 2001/10/10 

130: 131: ^4 sflli 

140: 150,250: ^-f-Ji 

160,260: afle)<H "111" ^ 170: ^ 
180,280:^ 

±X} JI^sHl 4^ 7fl ^ ^> ^ till ^1 ^1 ^7l7> 

^H, £^1^^4 tifl^l- a}o!4 7 )a$ -§-*?Kparastic capacitance)^ #7H1-JL, 
-g-^^l y Jr£*H 3#*JS] 4^ *l^Kr ^17> T^Cf. 7>^, 7l 

^3 71^*1 ^7} ^7>£]^ 7.-1^-4 ^-711 «KE*H ^ A]S ^ofi $i<H-H RC 
4 ^(resistance capacitance delay)^: ^ *| ?lc}-. RC ^#^8- «J:£^1 #*1 
4 ^R3# 7,^>Al7lJl ^Jr^- 2fl^Al7lJ=Ljg. OH- « 0 >4^7l CH^} 

RC ^ ?H §-^11- ^#*Rr ^ tifl^d Aj-ol^ 
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1020010036933 ^7}: 2001/10/10 

^ Hi-fi- 3l-§- 3.7 xfl^l 4 ^S^i}. 

^^r^-^S.^ SOGCSpin On Glass) IH^S. HSQChydro 
silsesquioxane), MSQCmethyl si lsesquoxan) ^^l ^2}-if- ^s^, -fM if-^M 

S0G 31 1^1 ^>s)-^ l^s}-^, CVDCchemical vapor 

deposition) ^i^Ml «l«fl °1^-°1 ^ *m§}7fi ^e)§>7l 

7} &^f. ^^H, ^H3°l ^Qjl-Oluf tfu)-A) ^ofl o)*}. tifl^ 

*§^}7] <H^cHr ^47} S*V, fM*8(curing)°l ^r^^l 

E^sj-A]-^. ^^Kg. e^^ 7 > (doping) =1 *iel€- ^VsJ-^-^f ^ 7fl^_o 
5. ^IS ^li^^KKMSSQ: Methyl Si lSesQuioxane) -§■-§- S0G 

«o>^j2.S Si*H 1^5^^, ^^7l(CH 3 -)^- ^ ^-B-7l7> A}^ 

7j-i(SiH 4 )^^ s:>i4 o]^ *1^H ^Aj^ ofl^ A }<£ 31 (methyl 

si lane) 31^ 7]e]- -fM^^g- ^ ^e)^.°l ^-o-s} 7>isf N 2 0, 0 2 ^ ^ 
A ^"fr£ 7}if N 2) NH 3 , ^f-(He), °r = -£-(Ar) ?HbH 

1^1 ^^-sr^ PECVDCplasma enhanced chemical vapor deposit ion )^ H 
W^^l^f. ^^€-^"^ wl-ft-^l-i-^ 2.7 ifl*l 2.9 ^7f 

^rSr^l «1 «fl 7^ 25 ifl*l 30 % #^ SXA. 
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1020010036933 t% H*}: 2001/10/10 

<19> neiM-, ^aH+S* ^B^-Br £<&^ ^>-§-5l7lofl ^ 7 }x] -^1 

3°1 J h^, ^^^^ ^^H, ItsKVs}- ^e)-^ tg^s)^ 

*1^M ^(footing) tl#<>l ojcj.. Ej-sj-AVsj. ^^°1H 

i^-^ 7>i(source gas), ?fliil<H 7>^(carrier gasHl S.'&Q Q*}7} 

^^tt ^ °1^ Ipf^ SSe^l^E Lflofl efl^l ^^-^ (polymer) 

°l]-£ ^:§HM1 ^^^1^] ^-JL, £1^ ^o] ££j|]7|ae 

^fl€ ^"HMl ISell^liS ^-¥-7} ^S]^ (footing) ^ 

<2o> ^ ji^^ ^r£^i *s^-a- 

*>-8-3fe H^im^l ^^8: ^tj-. 

°1H ^5]^ 2^7} 2] ^^ol^o] <g>£ ^_9] afl oja. (post 

exposure bake) ^tHH <£6\] SSelH^M iflofl sfl^l 

*H tfl^ £r*U ^ ^ ^-§-^r T ti aH ? J4. °1 ^HHH 

^ol^-o] ^ ojt]-. ZLfUfl, ^7H1 ^rfcol^ol i£5]l7l 

^fw-^ EtSj-^VS)- ^^^-^-ojl i^-sl ^^M- ^^-^f 1 ^ all °1 3.7)- ^1 
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1020010036933 #^ 12*>: 2001/10/10 

S 5flEi^- *U7^1-& >H $^^> ofl^i ( as hing)-i: trfl ^ 

SX^-. ^ #e}^n>^- sj-g.^- ^ °- ^sj-^sj- wl-H-^i^ 

<22> ZL&|J1, cfn>A] ^ o. ; ^A>5}- ^el^^-g- 5flEi^}<*j s^lM- & 

^ toll lE^^J-g- *fl-f -H ^sKt^- ^e|^^-o] c^u^s. CMP( chemical 
mechanical polishing)-!- ^l*}^- -g^oj ^^>cf. t^sKVs}- ^e^sv 
n^o] 71^1^ cfn>Al ^-g- CMP ^ofl^ S^<H1 n>o| 

^HHfl^l (micro scratch), ^5} ^w^l iHJt!:^. 

<23> Ejsj- ^sj- ^al^^o) ^ °.s. ^sK>5}- ^e^^- 3H1 

^€ ^°1 U>fl -g-^17} 

<24> o]AV^ E^AVs). ^^0} ^S r °J , ^ , 

SNfe *o^* ^ 7>^, ^-B-^^-ol ofl^l^- ^ l-e|-^n]-o)l 

£1*1 #5.^ ^£511*1^^ ^sj- ^ <5>^ A>-g-^>j7 ^71^ * 0 >^, 

^/^ ^^7H1^ ££gll7liE 3Jfl€* *ll?l*K=r 7>^i °fl ^1 ( f orm ing 

gas ashing)* *l~§-eHr ^ 91^. ^M", °1# ^ Jl-§: 
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1020010036933 W^ 2001/10/10 

^}X\ 7]^ &^ 7>^lrf. SE*V, CMP 7) 7\}^ -g-^ ^^^1 

<25> ofl^ofl o}*> ^7> ^ 7l TlH ^^"4 E^-^Al-g}. ^^^oV 

si- $H PECVD-& **fl TEOSCtetraethyl orthosi 1 icate) 

i^-^ 7}iS ^e)^ ^>2t-^-* ^-f cf^ 7> ^|th=K 

CMP ^ ^<HH ^Tfl 
<26> ^hsj-^s}- ^bI^-bv^I ^-zi-^^ ^r^^ <i# r>| ^i-n-^^ %A ^ 

-H-71 l-sH 7fl<l<3 i^sRVsh ^sl^^ a>^>^ 

Ji^^- ^ 9XA. °}^, ^}-§-sm ^^o^ # ^ 

^ SiLK, Alliedsignal^ FLARE <te # 4 1 ^(Mat .Res . Soc. 

Sym. Proc. Vol. 476, 1997 : Materials Research Society %^). ^r^M] tt7| 
^1^21 ^c^o.^ Cfp>Al ^-g-^- 

^ ^ 13 ^A 7)7*1* SHr^. °m 

^fl^^>7l ^n^g. £.Q^Sr 7\A^ ^7}A 

7} ^£]^r ^l<i^ ^ ^nf. 
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1020010036933 #^ 2001/10/10 

-FM ^1^^ ^ Hi ^€*}.(IEEE 2000, Copper Dual 

Damascene Interconnects with Very Low-k Dielectrics Targeting for 130nm 
Node) 

<27> o}^ > ^pf^ ^ ^<£^o_3- h4-sR}s}- ^^Kg- Af-g-^- ^ oio.^ w}-3J- 

<28> ^ ^ o. a o >-^v 3^ ^-o] ^-B-^n|o.S. UtsR]^ *Je)^M- a}-§-^- ^ 

^ o^ei 7M 7flAi^>7l ^tr 33-2.5., W^>5|- $H W 

<29> atb, ^SKVS}- ^5^^ 3()E^§>71 ^*fl ^€ 

— <$^SL5L TflTl^ W^5r ^Sl^^ -fr^ ^7>7> 

<30> £ S tf*R] -^-8: ^f-*fl ^SHM ^el€-^Hl 

^ tifl^d* ^*Hfr CMP "s A] #7jH*| D>olaLS. ^Bfl^M- «^7> ojifL 
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1020010036933 <£t.}: 2001/10/10 

<31> ^- S*!-, ^Sf-Aj-Jr}. Ajg^nV $|6j) CVD |'ol^o]u|. -fl- 7 l 7ft 

2] 5L3. ^^}JL t}pRl^ ^X\^ nfl f ££ Ir^olu)- ^a^ 

^*Hr #31, €SK>2}- t}]*V #^P> ^5^# AJX|S}^ #7}], Ej- 

<33> Hj-sl-A]-^ ^g-Aj-^c^ PECVD CVD ^ 

=£.2.^ 7>>iM- ?flslcH 7f^L ^i: ^^>7V ^-^-51^ ^g*IM 

oi-^^m-. 

<34> zisIji, #5)-^ ajb]^^] ^ ^e]-^> ^e) #31^ 7l^o) 3^] 5} ^ 

^ ^»H1 ri, #3* ^(N 2 0), *h£, ^S^}, oj-e^ 7^ 7> 

^dl ^ ol^Kg- ^-g-^ aJ-^o. S o1ho|| ^ oir^. ojnfl, c] ^ 

7fit ^e^nj-s}.^ l-Sl-^> ^Aj^- o.^.*) fe}xp} ^£)7> 

*}. 

<35> ^-§1, «^oH^ #^n}. ^# ^gfl ^ l-^pfl- oj-g-SHr $0) 

• «1-^-^ ^ l-e^n} *lsl #3l^r PECVD 3* o. o^V ^ 

^.i 7>i <&o] 7>i# ^-g-*H #^P>1- ^A^a] 7lJl ^ #e}-^>» 
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1020010036933 %^ <Qx}: 2001/10/10 

<36> ^ £f5foj #ef^n> 9l7\±r PECVD e^a}^ 

3 w>5- ^^m(insitu) «<H} ^r±- ?M 

CVDS. A_Vs)-n]- Jp^ ^5j-^5. Ojs^^ 3g nV^. ^ ^ ^7^1 7> ^ 

33 ^ S-Ol ^ -?-<*)-, Cf^Al ^ ^3}- ^o] yflAj E^fl^^- 

<39> SE ^j- F ^ofl^ #^n> ^ ^ ^-71 74]<go| £i B[oli| CVD 

A>^ol sflEi^oj ^Ajs)^ SL&ns] ^ QSP7} ^ 

<41> . 

<42> £2 .£4^ -g- <^H1^ Zj- ^-Tjl^l 7l^r ^^-1" 7fl^=^ 
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1020010036933 #3 «]*}-: 2001/10/10 

<43> £21- # #314 ^4 o] 7|^.( 10 o) #ofl E}-2j.A>sj. 

^4(110)# 4sK>4 ^4-E4(110)£- ^5. ^9j4-£-S 4f^l 

4, PECVD 3Wr^ 4,1 vfl^l 10 Torr ^514 <£^4 300 44 400 °C 

4 ^5L <sH14 4-^4*14. 7}il^ ^Hl^-4 ^f>}7] 4ft M 

5} nfl^ A>^^]( t rimethyl si lane) 7>i4 -g-g-s^l 4tr N 2 0, 0 2 7>i7> 

A>-g-£]jl, 7fl 44 7}il ^4 o>5^ 7 >>i7> 4-§-4&4. o]nfl, Ee) p]] ^ 
41131^- 4^144 a.^( mon o) 41M, 4(di) 4€ 3)J=4(tetra) 

^ &4. 

<44> zl^ji, ^sj-^rSj- 4^4(110)4 71^(100)^1 #4^4 44* 

444 #4^4 44€ ^rSHVSj- ^4^4(111)* ^t!:4. #4^4 44 # 
4^ ##314 ^rSKrS?- ^4^4( 110)ol ^4 PECVD ^4°H4 ©1 4^-5. 4-f- 
4^ ^ 544. ^£4 4444 4^4(110)4 ^ 2:34- ^-a> 

tb 1 44 10 Torr ^£4 #^4- 300 44 400°C4 ^ , 

#4^4* ^^1- 7^5.^ ^r4i, ^Vsj- ^i, 4S-44, 4:^, 4 

^^-8: 44 ^ S^44 ^ ^4. 

<45> c+, #4^4 44-§" 7>^tt ois. y-^ofl ^ S) ^ % £ o}u| , #sK>4 

^4^4 ^fc4 ^44 S.S\.A] 7l7ll4 ^^1- *H44 71 7]U]- 

^ 4^«- 7lEf iL^L^M: ^4€ ^ #4^4 7f 

^°14 7>^>4. #4^4 444 44-£ io 44 20 z. ^jes. ^4. 


37-14 


1020010036933 ^^ <y*}: 2001/10/10 

< 46 > £3-1- %i-S<5}^ , #e^> ^sf^Sj- ^eJ^Klll) 3H1 W ^ 

^ 5L£sfl^l^iE^-(i20)ol ^ S*g(spin coating) ^^ £^4. :jL5JjL 
4^3(125) i£^l^l^JE5V( 120)^1 cfl^: £#°1 ^o^ch 

AlEfo]^ 7 > tiV°-g- ^o.7l^Ai -^o^o] ^th}. 

<47> ^^^S., t^ol ol^o^^l -8r£ 80 °C ^§-£^1 ^ Hflo]^# 

30^(123)^: ^*b4. ^ #3HH €^^M1 -§-*fl3 

^ ^l^SlJl, £^-£]^l <&£r ^-^-^> i^e^l^E 4^(123)* ol^jMl 

^4. zle^ji ol I1e|71ae sfl^(123)^- nfiaS S'HM ^s^Vs)- ^S] 

^ * ^1 42K>s}- ^El^^v 3l]Ei(113)# ^^fVcf. 

<49> ol^, iSell^liE 3j)£i(123)£r 47]Z\JL 7}&°]} ^&%-o] e}- 

5K>5f ^^^^ ^ * ^Tfl ^4. 

<50> *Ha, oj-efl^ £1^ ^S|-^^ ^ ^ ^H14 ^ 2^0 S ^ 

^Bfl^ ^a]*V 444^ tgsH- 44 

\H S2^ 4sRM ^ * ^# #4^4 ^ ^o-ofl 

A]^ ^ofl u}.s. o.^ # ^3}-# 44sH ?M4. 
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1020010036933 #^ ^*}: 2001/10/10 

<5i> is. 1] 



^« «l-H-*i-S- 


2.84 

«#(He) #e*2^ 

2.91 

^r±(H 2 ) #ej-2,a|- *| e] 

2.87 

-t+SJ- ^4i(N 2 0) ^e^V ^e) 

2.91 

[5. 2] 




2.84 

202: 

2.91 

402: 

2.91 

602: 

2.90 


<53> oi^vo] a soi] ^-fr -S.^, £1^1 4 #e}-^> #fM) ^ ^-sj-AV 

iL<^^r A>^]so1rf. 
<54> at, JIS^}^, M^] 9] a\i}o\} 4^. wl-B-^i^: ^Sj-^ 2% 

4. =l^3., 11^ <3W 44M-^1 ^4 10^ ^£^1 ^eH^l'S «1 
tt#-§:^ J&sKsaturation) -Ml- M-^^flcf. 

<55> (^Al^l 2) 
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1020010036933 #^ U^f: 2001/10/10 

JE5» %^sr>^ ? MOSFET «Hf ^27} 71^(100)^1 ^1} 

—S- ^sKtS)- ^sl^-^(110)# ^€-^-(110)^ PECVD5. ^ 

^ «M , 7>i^^ MsltJ)!^ ^?}oi3il- go] -ff 71 (organic) ^]9l<=>] ^f-g- 

^4. °H, -f-#3 250 xfl*l 400£^1, 1 ifl^l 10 Torr°H, 

l-e^V ji^s}. 891*) ^1 si -g- nfl^^l CVD ^«HH 13,6 

MHzS. 200watt ^£7> ^l7>^cf. ^e) e^^St ^^-(110)^ 

£5 ^ £6* ^S^, ^3^3^- 4] El ^-^-(110)21 ^f^ofl ol^Al ^e) 7 > 
^^r 1 ^ ^ #51-Sp>1- ^a^ Et^s}- Si ^(110)°1 ^ 

^€ 71^(100) ^--g-Al^Cl-. ^± #H}^> 7>^1- 

^fliq*>JL PECVD^ -ft-A}^ S^l* *J-§-*Hr uHJ-ZjSl-t)-. 7>^, ^51 

250 xfl^l 400IE#1, ^ 1 ^fl*l 10 Torr, te}2pf M A 34r W 8 
*M*|-8- CVD #wHH 13,6 MHzS. 200watt ^V^H 7l^# 

103: ifl*| 200i£ ^Bltbcf. ^sl^m^- ^ ^21 ^el S^^l uq-e}- ^5} 
^ ^ SI AM-, a>^ o.s ^^51^ wK£*ll ^ 2-a>^ tfl^ 30 tfl 

*1 502: ^J£Sl ^SlAl^ ^§11 ^Sl7> Ol^. E^^A]-^ Aj^ 

<58> ^A].^. ^sl^^Hi ^ §el-^n># ^l-g-Al ^1^ ^el^ ^7]$] 
^ ^ -^el^^l ^ ^(dangling bond)7> ^el€- €^>4 

^7>>Sl f^f 7 >^l7ll ^tf. ^31-S.A-l, ^Sj-A].^. Aj^snvo^ 
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1020010036933 #^ 2001/10/10 

£7* ^ #^ c > ^^Hl °H 7}if TEOS ^-gr ^}<|} 

^1 7l-iS w}^ 0 ! PETEOSCPlasma Enhanced TetraEthylOrthoSi 1 icate) ^>s}- 
^-ir ^^^(130)-9.^i ^ #e^^> *1eJ^ ^sR^ ^ej^-^(lll) $H & 
Tfl ^3:4. S5 ifl^l £751 4^ -g^^ PECVD ^«HH ^UfKinsitu) 

^^JIS ^Sfe]-, ^sf^sj- ^sl^, ^ ^e)^-^- a>-§- 

£7 ^ S8-§- PETEOS ^^-^1 ^^(130) AS S^oi^ ^ 

^2}^p> ^el^^-(lll) ^°\] wfl^i^- ^tb n-f-«.(l50) 

# ^-M.(150)^l H^-fr ^ <3§9H ^-^S-(140)* 

^S^Rr ^ ^p>a] HV^i-g- 4^4. ^g-, ^ ^Bfl f^af ^^l, 

(150) ^ eh 140) XSEliZLEflsll- -g^fl 3fl 

*§^*Rr ^741^ o] 3L£g)l*)iJ= sflEi^g- aIz}- n>^a.S ^^^(130)4 
sR>s}- ^^(m)-t- SL3. ^*Kr &7)}S. o]^6]^ m °1 

e]-^ 4^(113)^: if- <3<^ afli^KlL 3fl€(131)AS 

£8 ^ £91- ^S}^, (150) ^ ^*(140H ^€ 71^1 . 

Ti/TiN ^1^4 «fl^-g- CVD Aj-sjl^ zis^ji, 
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1020010036933 I}*}: 2001/10/10 

^ «fl£H CMP(Chemical Mechanical Polishing)!- f-sfl ^eJ-s}- 

^4*H sflli(l3l)ol He^i|£^ n}eM , ^^(150) ^ 

(140)# *fl^Hr ^ s^-i- «fle^^ tifl^-g- ^^sJji, 

«fl*l(180) ^ ^ #^ZL( 170)7} ^^^cf. ol^a]^]^ yflAi(180) 

^ ^ #^ZL(170)2} ^SK^ ^e)^^- 4^(113) A>c]o]]^ ^}Z\0] ^ 3)]Bi 
( 160)^1 ^AW. 3fl^(131)^: Ej^A]-^- ^^^-^Hl tfl ^ ^ #5}^> 

f-^fl ftS^Sj- ^Bl^-BV 3flHi(113)^ S^ofl t^t^I «-Z>£l^ $1-° JELS 

CMP ^ag^ 3fl^(i31)^ av^^ o^)^ ^ ojcf, ^ ^n}- 3flBi(131) 

z}"* -f-Sfl ^5. SZ-^, 4^(131)0] cfltb CMP 

tiflBl<H its ^elsl^ <3*im ^ 

<62> (^aH3) 

<63> £10 ^ £13^ SOG "cH^JlS. ^S^VS}- ^S]^ «g ^ ^ 

<64> £10^- ; E^U]^ 71^(100)^1 ^l^^^l^^-^l 

(Methyl Si lSesQuioxane)^- i^>^ #(S0L) ^ £S*H. ^s\-^}s\- ^ 

El^(210)# 3^4. °H, ^ 3 -Ml ^ 

^7l^>Jl Jl^l-^-g- ^7l^ aflol^^l- T^sHel ^aVs). ^e|^Bi-(210)* 

l^sfe *}3= Uflola. Tl^lTll ^ £h 

<65> £io ^ £11^- ^SKM ^e]^(210)£l ^^ofl oi^^ ^e) 

^» ^^V^i ^ ^^M^ ^^51- el €-^(210)o] 
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1020010036933 #^ ^74 : 2001/10/10 

71^(100) K^} *j-g-*l?14. 2L7]2\ ^^3.rt(210)ofl^ nfl^ 

^ -^-71 7} 7} ^ ^-l-o] ^0.14, ^ 

^^7]- ol^^i B^A]-^ ^e)^.^-(211)ofl^ ^El^ ^7>Sf ^ ^7>7> ^f- 
^^^f. , 4sK>£}- ^^^^ ^aij- 7)711^ 

ill ^ £12# ^"2:^, ^db #4^} 4sK±S)- ^3^(211) 

A o VJ r°fl 250)1: 3fl^(213)o] ^€4. 

# ^M]§>7fl^, ^-5}-^^- el ^(211 HI trl£^l^ sll 1 ^ 

* Hfl^l ^<*jofl (250)# ^*b4. i^efl^AE sfl^ 

^^^^ 0.3^ nl p] ^ ^ 

£12 ^ 5.13^- zl^«(250)<H] Hfle|<H it4 ^el *J)^ 

wfl^ 44^1 # tf-WTfl^, ^s^s}- 

^el^ ^(213) ^3. aflEH ^lW 2 }- ^ ^%^r rL^-a.(250) 
1- *fl£4. n^ti(250)# 9Jo]l} ^e]^ 4^(213) afl 

eH ^li^4 ^ CMP# °1 -g-*H ^] 7^514. 45M, W^sl- ^el 

^ Bfl^(213) ^<>1 ^-&)i4ji, tifleH ^li*" 3fl€(260)4 ^ sflEi(280)-2.S 
«fl^°l <gcf. ^r^Sj- ^el^ 3^(213)^ °H S^^l ^ 
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*1«}-Jl, al-jESfl ^ yj-xli]- ^ ^cf. 

< 68 > £14^ ^<£^S 1:^(F) i^Hr ^Ble ^sKKFSG) , ^1 

^ ^ #bJ-2lo}3. ofl>y ftsH+s* (SiOC), ^ ^ # 

#e+^^> ^sl *H1 ^ #e+^n> ^el^ £ i&SHtfs)- 
(SiOC)^ ^^JlS. A>-g-*Hr ^ #£31 71^3 

^sRVs}- ^l&l^-g: *g ^ ^1- ji ^ #el-^> ^ x\ a\] ^.#5^ ^ 
<4|>8 sHl ^ 1^4 ^ #e|^^> °fl^<*IM 

Sfl 15 ifl^l 30% ^3ES1 71^ #±.7} 9X^. 

<69> cf-g- *IM»| ^^°ll ^2H>S|- ^sl^^ 5000 -g-^S-f- ^1 

*g^5L, 3 t 7>^1 W^l ^e^slS. CMP1- ^-f 

^sl^(BD) $H ^ (1) l-^i ^ ^el^ (1) TE0S a> 

-8-tb PECVD (PETE0S) ^ (3) ^VU^l' 7>i# A}-g- tb PECVD >&3WFE0X) 

* ^a^t!: 3-?-sh (4) <3\E.qo> #^p> ^- TEOS 7>^# A>-g-^ a>^}.^ 
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( NH3PLASMA+TEOS ) -ir ^^g^j. o_ ^ (5) ^ ^^p]- ^ej js: TEOS 7}^# 
-§-tb ^51-^- ( H2PLASMA+TEOS ) ^ ^-ofl tflafl ol^^^l^f. 
<70> [& 3] 


#eje]/^ 



PKOX 

NH3PLASMA+TEOS 

H 2 FLASMA+1EUS 



*HSW^ 

Wei 

Wet 


«eje|2 

|« 

we) 

We) 

3* 



<7i> <el&H<?l ^(ILS:In Line SEM)# 0 l-§-tb 3*HI ^r-S- ^ ^lh8r ^> 

i£efl^] (micro scratch)**! ^. ^^0.3., ^^§>7l #5}- 

Mi-elS ^ , ^ ^s}- 

<72> 4) 

°H, ^ 5.3.^ ^ PECVD ^ CVD PECVD 

zls|:iL, PECVD# ^a]^ ^7lsq- ^<H^ ^7ls 

, ^h, f-S] 7}^S.^ #e)-^n> 7 > *fl °1 ^ 

Til ^Cf. ^SKVs*- ^^S) ^^€l=f. 

Tfll^ W* ^3h=k -fM 741 ^ Si ^^*>^ , 

^M] 400 ifl^l 450^1^1 fr<H^ ^ ^^1?1>H ^Cf. -fM 
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H ^_°5.fe SiLKM- FLARE «K£*fl 13, 7]?fl3 

oi^-oi^irf. cf#o.s, yfl-^-g- M 31*1^1 <£*f ^<^HH S^l^l ^ofl j=si\+ ^ 

ojo)! 1=31*1 ^^Rr cfl ^ ^W^* ^ ^ 5^. ^ 

^ yfl^i-g- M^^l-1- *fl-f fe ^ CVD o^ol^lcl-. o]nfl ^#o_^ 

fe ^<b§- ^ ^-§-^°l E <^31 ^-8-^- ^ 

9X^. ^&<8r -B-71 ^ ^°\)5L *H^1, «11^# ^^>7l 

CMP# -f-*fl -R-7l n}- o^ofl ^T^Jl JE^*] ^ ^U} ^ofl 

<?5> oi^i-oi ofliq. ^-oi s-^oi tg^ig 7$°- y ^SKlsj- ^a)^-^-^ ^ til^-^i^- 

^7}^r <$*\m ^ ¥^17> 7J o-ofl^ W fl 
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a. ^o]| ti> £ ^ #*H>H ^sKVs}- ^^^^ 3flE^ ^ 

2fl^ ^8-§- «oM^°i lir^sl- SS^lil ^€^r 
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[3^8" 11 

2] 

*fl i iHl &<H*i, 

^S^S?- ^ el ^ Bjvg- CVD ^ ^ ^ S) *1 , 

3] 

all 1 SEtt 2 $a°H, 

^1-71 #5^} ^Til^ ^-71 7l^-o] ^ ^Wl^l , 

^>2}- ^i(N 2 0), *ht, <>}-5-£ 7>^ 71-^C-ll ^£ ^uj.^ ^.^.^^ o]^o]^ 
^ 3# ^ ^-f}-^ *£<£^-6r 7}*}±r #*1 ^ ^ . 

4] 

4 1 %H1 &<>H, 
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^■71 El-SH^ ^^^M: ^^Br ^Xl^ #7) ^ #X]b 

PECVD-§- ^ ^wH^-i <?! ^lfHin situ)^ °l^<X*lb ?J-§- ^JL5- S}-b 

5] 

XI 1 ^ 5^ X| 4 SW^, 

A oM ^sKlsJ- ^B^^ #X] ^ ^"71 #5}^> #Xlb ^ 1 

ifl*l 10 Torr, 300 ifl*] 400 °C^I ^^^1^1 3* ^-^ AS *}b 

7Mb «>-£Xl ^ 

6] 

X) 1 %H1 

^3I(silaneH*| *M oltf^l *r4i7l7> Xl^l (CH 3 -)3. Xl€ XI 

12] 7}if A}-g-s}ji, a>^^ i^.^ 7}iS ^ €^(N 2 0) 5Eb A Jif 
#-g- ^>b ^-e-^-i- 7Mb *KEXl ^ 

[3^*8" 7] 

XI 1 %H1 

^-7] lieflxl^E^ ic^K light exposure)^ ^i°l^r(H+)* ^^^} ?lb 
W i£^IXiS°J 3^ f^'^ *>b ^^-§: 7M)b 

w>£Xl ^ "o 1 "^. 
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8] 

A 1 % v Hfe- *fl 7 %H1 &<>H, 

l£ ^a^Hl^l ^ #31, 

ic^ ^ ^lola.(post exposure bake) #31, 

^ #311- ^l^H «Hr 7-^^ ## 

#£X1 

[^^J- 9] 

. 7]&°\] ftSRJ:^- ^Jej^KSiOO-ir ^f^l-^r #31, 
#7l #^5)- ^^Ml #h!-^> #31 ^ 

^"71 #5K];2h ^el^^Hl cfu>A] ^ wfl^i^- *g>S*Rr -#31» ^ 

«1*H °1^-°1^1^ ^-B-^ ## ^<S^Mr 7>x]^ ti>i^i ^ 

10] 

XI 9 %H1 

#e^p} ^el #3HH ^ #el-^n>l- A>-g-^j7 ( 
^7) #el-^> ^e) #31^1-; 
^-71 «fl*i# ^*Kr #31 *r°H; 

^-71 El-SHO;^- ^Sl^-B]- ^o)l ^^-g- ^g^Kr #3l7> C] ^UlEl 

^ 3i -8: 7-1 -B-^^: ^# ^nKg. 7Mb #£X1 ^ « 0 ^. 
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11] 

A 10 W 91°]*], 

^7} ^-^r TEOS(TetraEthylOrthoSilicate) 7}i# ^^.i 

12] 

all io 

^•71 ^ 250 ifl*l 400£*1, ^ 1 10 
Torr, ^ £-^7Hl^ ji^bJ- ;&7fl» o]7>Al 7]^A-] o] = o^^^ 3} o- 

^ ^-8-^ 7>^1^ tijr^^l ^1 ^ « c v^ . 
13] 

*)] io *M 5a°H, 

^-71 I£e|^|AE afl^^ ^>7l ^sR^ ^e}^ ^ofl 

^7] ZL-^-«.7> 71^-^1 ^-71 S£5l|^liE 3fl Id* ^>db #^n>^ 

°l-8-^r ofl^ (ashing) *ll 7-) #7fl , 

^7} ZL^«7> 71^] ufl^ tiflA] 
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CMPCChemical Mechnical Polishing)* °l-§-^H ^l-sKl-s}- ^Bl^- 

14] 

*ll 13 $a<>H, 

^^-i- 7>*|fe- y>5L^l #*1 ^ « 0 >^. 
[^^- 15] 

4 io sa^i, 

#71 Zl^ti.51 ^ c§*Hl = Cfp>A] W 0 >A10.5. Ol s 

16] 

^1 10 %H1 5&oH, 

#7l fJ-SKts}- ^5^^ S0G(Spin On Glass) %<$4r 
17] 

*ll 9 *M SH*!, 

#71 #^n> ^ej ^Tflsl-; 
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18] 

17 

[^^J- 19] 

-fM #5^ ^*Rr #31^ 5L£- 7}&°\] ^ *g^f>} 

JL 400 tfl^l 450 °C 2] Jl^oil^ ^o^* ^X|^ S}^ 

[3^8" 20] 

17 %H1 5^1, 
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1] 


No treatment 
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7 0* 
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110 
100 


37-32 


1020010036933 


^ <a^>: 2001/10/10 


[51 3] 
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[5L 6] 
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[S. 9] 


131 


[51 10] 


11] 


170 


180 


E7777771 



M M M I 


•210 


■100 


-211 


100 
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[5. 12] 

250 
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[51 14] 


100 


SiOC + H2 plasma + ashing 


80 


° 60 
-*— * 

JO 


.52 40 


20 


0 

1c-15 








Ifsg 

r " 




"—SiOC + 

ash i ng 










2c-15 3c-15 4c-15 1c-15 
Capaci tance(F) 
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[4=^7H] 

[xussjxu 

[5£!2!3H] 

[CHEI2J] 
[£9] 

[QH£I2!3^] 

[CHBI2J] 
[£S] 

[CHBI213H] 
[A^°l HAI] 

[^AtS^giXU 

[HISS! 21] 
[S*£Bfi] 
[gt^Slft] 

[ess Aiw] 

WS» AHU 

[SSLHg] Dia 
[3X1] 
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